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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-2, 12-15, 18 & 20-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamazaki et al. (US 5,962,869) in view of Yamazaki et al. (US 
6,492,659). 

Re claims 1-2, 12 & 15, Yamazaki teaches a semiconductor structure comprising 
(Fig.6) a non-single-crystal semiconductor film (602) including a channel region for an 
active device, and a support substrate (601 ) that supports the non-single-crystal 
semiconductor film, the channel region having an oxygen concentration not higher than 
5 x 10 17 atoms/cm 3 and carbon concentration not higher than 5 x 10 17 atoms/cm 3 
(Col.12, lines 59-62). 

Yamazaki ('869) does not explicitly teach the channel region is located within a 
single crystal grain. Yamazaki ('659) teaches increasing the crystal grain size to 
eliminate the crystal boundaries from the channel forming region to reduce a crystal 
defects (Col.2, lines 2-16). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to from the channel region within the single 
crystal grain by increase the crystal grain size as taught by Yamazaki ('659) in order to 
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remove the crystal grain boundary in the channel region which reduces carrier current 
so as to obtain a high degree of mobility. 

Re claim 13, Yamazaki teaches the active device is a thin-film transistor including 
source and drain regions (606 & 607) disposed on both sides of the channel region in 
the non-single-crystal semiconductor film, and a gate electrode layer (604) insulated 
from the channel region by an insulation film (603). 

Re claim 18, Yamazaki teaches a semiconductor structure comprising (Fig. 6) a 
non-single-crystal semiconductor film (602), a support substrate (601 ) that supports the 
non-single-crystal semiconductor film, and an active device having a part of the non- 
single-crystal semiconductor film as a channel region, the channel region having an 
oxygen concentration not higher than 5 x 10 17 atoms/cm 3 . Yamazaki ('869) does not 
explicitly teach the channel region is located within a single crystal grain. Yamazaki 
('659) teaches increasing the crystal grain size to eliminate the crystal boundaries from 
the channel forming region to reduce a crystal defects (Col.2, lines 2-16). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to from the channel region within the single crystal grain by increase the crystal 
grain size as taught by Yamazaki ('659) in order to remove the crystal grain boundary in 
the channel region which reduces carrier current so as to obtain a high degree of 
mobility. 

Yamazaki ('869) as modified by Yamazaki ('659) does not explicitly teach a 
stacking fault (structural defect) density not higher than 1 x 10 6 cm' 3 . However, this 
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feature is inherent in Yamazaki's structure because the oxygen concentration of 
Yamazaki is also not higher than 1 x 1 0 6 cm" 3 . 

Re claim 20, Yamazaki et al. teach the single-crystal grain has a direction of 
growing coinciding with a direction of arrangement of the source and drain regions. 

Re claim 21, Yamazaki teaches source and drain regions (606 & 607) are 
disposed on both sides of the channel region in the non-single-crystal semiconductor 
film and the single-crystal grain has a direction of growing coinciding with a direction of 
arrangement of the source and drain regions. 

3. Claims 3-4 & 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamazaki et al. (US 5,962,869) in view of Yamazaki et al. (US 6,492,659) and 
further in view of Yamazaki et al. (US 2002/0038889). 

Neither Yamazaki ('869) nor Yamazaki ('659) does not explicitly teach the 
channel region having metal element where a concentration of metal element is not 
higher than 5 x 10 16 atoms/cm 3 However, Yamazaki ('889) teaches that the channel 
region includes metal element having the concentration being less than 5 x 10 17 
atoms/cm 3 (paragraph 01 16 & 0160) to promote crystallization of the amorphous 
semiconductor film. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to introduce a metal element into channel region 
as taught '889 reference in order to promote crystallization of the amorphous 
semiconductor film. 

Response to Arguments 



Application/Control Number: 10/722,486 Page 5 

Art Unit: 2811 

4. Applicant's arguments with respect to claims 1-4 & 12-21 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Donghee Kang whose telephone number is 571-272- 
1656. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steve Loke can be reached on 571-272-1657. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Donghee Kang, Ph.D. 
Primary Examiner 
Art Unit 2811 
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